X-ray microanalysis of spontaneously formed urinary calculi in a jaundiced strain of rat.
A high incidence of spontaneously formed urinary stone was found in the females of a jaundiced strain of rat developed from a cross between Gunn's rat and Wistar-Imamichi rat. In this colony, 42.3% of the females had urinary calculi. Elemental analyses of these urinary calculi were carried out with an analytical electron microscope, a high-resolution transmission electron microscope fitted with an energy dispersive type X-ray microanalyzer and a scanning device. In the surface and middle areas of the stone, the main components were recognized as magnesium (Mg) and phosphorus (P). In the central region of the stone, calcium (Ca) and phosphorus (P) were found as the main elements with trace amounts of sodium (Na), chlorine (Cl), and potassium (K). The analyses indicated that the spontaneous urinary stone consisted of phosphate salts with calcium or magnesium. In addition, the mass ratio of the Mg/P or Ca/P in the stones was calculated from X-ray pulse intensity ratios and compared with the mass ratio of a standard sample. The results suggested that the magnesium and phosphorus in the urinary stones existed as ammonium magnesium phosphate, MgNH4PO4, and the calcium and phosphorus as tribasic calcium phosphate, Ca3(PO4)2.